The frequency equation of a holonomic system which performs vibrations about its configuration of stable equilibrium is
The frequency equation of a holonomic system which performs vibrations about its configuration of stable equilibrium is A"(X) = | C -XA | = 0,
where A = (a a) the square inertia matrix, C = (cik) the stiffness matrix, X = co2 the characteristic number. When the system contains only static coupling, aik = 0 for i 9s-k, and in the special case when the coefficients of matrices are a,-, = a, c,< = c, Eq. (1) becomes
where P = A_1C is the dynamic matrix.
In the three characteristic cases of the torsional vibrations of fight shafts with several disks, (Fig. 1) , or of the linear oscillations of several coupled masses, (Fig. 2) , the matrices P have the forms: 
As det P = 0 the matrix P is singular, hence X = 0 is not a root of the /(X) = 0. This condition shows that the generalized momentum of the system is constant; hence 'Received Jan. 5, 1955; revised manuscript received June 21, 1955.
it has only n -1 degrees of freedom. In the other two cases P is not singular and the systems have n degrees of freedom of vibration. The Eq. (2) for these cases can be obtained by recurrence formulas:
and the determinants yield:
A<«> _ A»> -J-*v\\ <6> _ A <°> _L_ ^A<«> -fl. 
Putting in the first equation, instead of the index n the index n + 1, one obtains the formula for the second case, [1] . Contrary to the method of finite-difference equations of second order, [2] , the characteristic numbers in all three cases can be obtained this way. From Eq. Taking into consideration the relations between the roots (9) and the coefficients of polynomials (4) we obtain several trigonometric formulas (Table 1) . The symbol 2C7 represents the sum of the combinations of the rth class with m members, whereas x are the special values of the number ir.
These relations can be mathematically proved by means of the gamma-functions and the geometric series.
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